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Agenda

» Explain Meeting Objective

» Review Impaired Segments

» Watershed Characterization

» Stressor Identification Process
» Next Steps



Objective

» To present and review the steps and the data
used in the development of a Benthic TMDL
for the 303(d) listed segment in the North
Creek watershed



Benthic Impairments
Based on VADEQ 2010 303(d) List

F TMDL ID: VAC-H20R_NORO1A2
¥ Length 3.25 miles

| _ Benthic Impairmentincludes the entire
) o Krorn headwaters of North Creek and extends
\ 3.25 miles downstream.
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The segment was first listed in 2008 for
benthicimpairment.
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Biological Monitoring

» Based on Biological
Monitoring

> Assessments indicate the
benthic community Is
Impaired.

» Therefore, the listed
segments do not meet

the Aquatic Life Use
support goal.

The General Water Quality Standard: “All state waters shall be free from substances [...]
which are harmful to human, animal, plant or aquatic life.” (9 VAC 25-260-20).



Biological and Habitat Metrics

» Virginia Stream Condition Index (VSCI)

» Incorporates 8 standard metrics based on the abundance and types of
macroinvertebrates present at each station

» Metrics are taken from stations located in the impaired segment as
well as from several reference stations in non-impaired streams

» Final score is based on a comparison of the combined reference sites
with the impaired segment

> Habitat Assessment Scores

» Suite of habitat variables were visually inspected at monitoring
stations as part of the biological assessments

» Habitat parameters examined include: epifaunal substrate,
embeddedness, velocity, sedimentation, channel flow, channel
alteration, frequency of riffles, bank stability, vegetation protection,
and riparian zone

» Parameters were assigned a score from 0 to 20, with O indicating very
poor conditions and 20 indicating optimal conditions



VA Stream Condition Index (VSCI)

Virginia SCI Scores for North Creek

C%'('aerf;'é’” 2-NOR003.59 | 2-NOR003.28 | 2-NOR000.20
Spring 1999 31.0 38.4
Fall 1999 48.2 32.4 35.4
Spring 2000 47.8 30.3
Fall 2000 32.7 31.9
Fall 2001 58.0 37.7
Spring 2007 56.8 31.8 71.2
Fall 2007 53.6 47.7
Spring 2008 36.5 30.2 68.9
Fall 2008 66.3 43.1 66.7
Spring 2009 57.2 33.0 67.1
Fall 2009 55.6 33.1 57.9
Spring 2010 29.3 41.0 43.6
Fall 2010 48.4 32.5 56.1
Average 1999-
2001 43.5 34.1 35.4
Average 2007-
2010 50.5 35.5 59.9
Overall Average 47.8 34.6 57.2




VSCI (Continued)
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Habitat Assessment Scores

Selected Habitat Metricsin North Creek - 2007-2010 Average

mEpifaunal Substrate B Embeddedness B Sediment Deposition  &Bank Stability |

Average Habitat Score
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Habitat parameters are scored on a scale of 0-20, with 0 being the
poorest condition and 20 being the most optimal condition




Watershed Characterization
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North Creek: Total Acres: 2,569.3
70.8% Forest (1,819.6 acres)
21.5% Agriculture (552.9 acres)
7.4% Urban (190 acres)
0.3% Water/Wetland (6.8 acres)
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Based on National Land Cover
Database 2001 and Virginia Forest
Cover Map 2005 land use data




Permitted Facilities
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Avallable Water Quallty Data

» Parameters:
» Dissolved Oxygen
> Water Temperature
> pH
» Ammonia (NH,)
> Nitrite (NO,)
> Nitrate (NO,)
» Ortho-Phosphorus (PO,)
» Total Suspended Solids (TSS)

» Biological Oxygen Demand
(BODs)

> Metals In water column -




Instream Chemical Parameters (cont)
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Instream Chemical Parameters (cont)
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Instream Chemical Parameters (cont)
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Instream Chemical Parameters (cont)

TSS (mg/L)
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Instream Metal Parameters

»0ne sample collected at 2-NOR003.28 on May 18,
2010

» Aluminum, Antimony, Arsenic, Barium, Beryllium,
Cadmium, Chromium, Copper, Iron, Lead, Manganese,
Mercury, Nickel, Selenium, Silver, Thallium

» No exceedances of VADEQ’s water quality standards



TMDL Process: Benthic Impairment

Stressor Identification

eInstream water quality Loadi ng

_ _ o Response?
<Biological Monitoring "
Reference Condition Instream WQ
l, l ) | Benthic
Stressor Sources community
_ End points
=PointSources Common stressors
«Nonpoint Sources include:
« Dissolved Oxygen
1 e Nutrients
; * pH
e Sediment

e TOXICS



Benthic Stressor ldentification

« What pollutant(s) Is causing the impairment

of the benthic community?
e Common stressors include:

»Dissolved Oxygen
»Nutrients

> pH

» Temperature
»Sediment

» Toxics

Each candidate stressor
will be evaluated based
on available monitoring
data, field observations,
and consideration of
potential sources in the
watershed

Potential stressors are
further classified as a
non-stressor, possible
stressor, or most
probable stressor.




Classification of Stressors

* Non-stressors: Data indicates no apparent
Impact and no water quality violations

» Possible stressors: Data indicates possible
direct impact on the benthic

* Most probable stressors: Conclusive data
linking them to the poorer benthic

community




Next Steps

Stressor ldentification

Technical Approach

Technical Advisory Meeting (TAC)
Draft Allocation Scenarios

Draft TMDL Report

2"d Public Meeting




Local TMDL Contacts

PaulaB. Nash, VA DEQ

7705 Timberlake Road
[)EQ Lynchburg, VA 24502
VIRGINIA DEPARTMENT OF Phone; (434) 582-6216

ENVIRONMENTAL QUALITY ) .
Email; paula.nash@deq.virginia.gov

1 ‘“

Comment period: April 8through May 7

Reports/presentationsavailableat:
www.deq.virginia.gov/tmdl/mtgppt.html

TheLouisBerger Group, Inc.
Djamel Benelmouffok
tHE Louis Berger Group, INc Bjoern Michaelis
(202) 331-7775
dbenel mouffok @I ouisberger.com
bmichaelis@l ouisberger.com
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Monitoring Stations Summary

North Creek Monitoring Station Summary
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Habitat Scores — Station 2-NOR003.59
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Habitat Scores — Station 2-NOR(003.28
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Habitat Scores — Station 2-NORQ000.20
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Diurnal Study — Station 2-NOR003.59

North Creek at 2-NOR003.59 August 4-5, 2009

Water Temperature ()
*Min: 20.7

*Max: 25.8

*Average: 22.0

*Swing: 5.1
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Diurnal Study — Station 2-NOR003.28

Temperature (C)

30
25
20
15
10

/o

North Creek at 2-NOR003.28 August 4-6, 2009
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North Creek at 2-NORO003.28 August 4-6, 2009

Water Temperature ()
*Min: 21.1

Max: 24.9

*Average: 22.6

*Swing: 3.9

DO (mg/L)

*Min: 6.6
Max: 8.4
*Average: 7.2
*Swing: 1.6



Diurnal Study — Station 2-NOR000.20

North Creek at 2-NOR000.20 August 5-6, 2009
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NLCD 2001 vs. VFCM 2005

» Mostrecent NLCD i1s 2001

» More recent Virginia Department of Forestry 2005 land
use data

» DOF and NLCD land use classifications are very different
» For example urban: pavement, rooftop, and residential/industrial
(DOF) vs. low, medium, and high intensity development (NLCD)

» Urban (impervious surface) area has a large impact on
watershed hydrology and is therefore important to have
the most recent information.

» Solution: Incorporate the DOF 2005 urban data into the
NLCD 2001 data.



NLCD 2001 vs. VFCM 2005

NLCD 2001

VFCM 2005

g Legend
Water Pine Forest
B cpen viste: Barren [ crassianatenacecus = S = R
[ peveioped - open space [ Deciduous Forest || Pasture/Hay B oot I Forost Harvest
[ peveioped - Low intensity [ everoreen Forest [ cusivated ciops = R;m:m —— c::ras arve
: ; sidentialll ndusir op
; Hardwood Forest Bare Soil
- Developed - Medium bntensity D Mixed Forest D \Woody Wetlands

I Deveioped - High Intensity [ Scrutshrun [ Emergent Herbaceous Wetlands




NLCD 2001

Legend

P cropland
- Farest

Impervious

Pastureland

B vtan

P water/Wetlands

NLCD 2001 - VFCM 2005 Hybrid

Legend
- Cropland
- Farest
I parvious
Pastureland
B urban
- Water\Metlands
Land Cover Type | NLCD 2001 Hybrid Changein Acreage
Cropland 14.1 14.0 -0.1
Forest 1883.0 1819.6 -63.4
Pastureland 561.8 538.9 -22.9
Urban 100.0 190.0 90.0
Water/Wetlands 10.5 6.8 -3.7




